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Identification of plant-growth-promoting gene candidates in thermostable functional
Paenibacillus sp. from thermophile-fermented compost, and their omics data-based statistical
estimation by structural equation modeling.

OFEA {1234 JHE K4, AR B 123 FoK BT 5, BAR K6, R R1T 7. FERR LR 8,
SR OB 8, RN Efd - 12, ERR FE 4 RE L I EEE s, KH B S (U THEKET -
2=, ) —~ A, 3 HEREVEWR), 4BRAF - IMS, 5% & A (), 6B =N, TRET AT U—
YU a—a W), sEAF - CSRS)

OHirokuni MIYAMOTO234, Wataru Suda#4, Teruno Nakagumal23, Naoki Tominaga®, Hisashi
Miyamoto®, Toshyuki Ito?, Meneo Sato8, Shigeharu Moriya8, Makiko Matsuura®-2, Chie Shindo?,
Hiroaki Kodama!, Masami Yokota Hirai8, Katsumi Shigeta® (1Chiba Univ., 2Sermas Co., Ltd.,
3Japan Eco-science Co., Ltd., 4RIKEN IMS, 5Takii Seed Co.,Ltd., ®Miroku Co., Ltd., "Keiyo gas
energy solution Co.,Ltd., SRIKEN CSRS)

BN Bacillaceae % TR & UT- BB EDI T HEOMAEMNEE 2 KZE L, 1EYORECAKL
ﬁﬂé’l_‘ﬂﬁ IH 5 Efﬁ%‘lﬁﬁ HHT L ﬁ§i<”§ INTWAH (App]. Microbiol. Biotechnol. 2013, H K}%%ﬂﬁ?
SRR, AR CIE. YEERABFEZHLNCT D ET, ERETT VY. BHET 1V E L
TR~ 70353080, B, IREIC - X D REEEY O B % 118 - 1EIRZ 5t G Lo A X 7 AT
(ZEED W TCHEFERIICEMI L7z, 7Y v m— g U, ZERINIRERER 7 EORER NG, — DD
m e L CEBETE., WONRB LR @V N0 ORAE LT A2 HEm 2R T 2 0 TE 7,
ERFEERICER LI o 7o R, BV E M2 B B E WA Pacnibacillus J&7NBBERE 2RI L,
HEERR D 7 ) LEITIC L o T, nif BhEERFEE, I NSRRI (f > F—/VEEBR O EARE, &
TRT7 4T Kb, U BRI LEE) BhEB L TR AR T A Z ENTE L, 6T, BT AMLEMORE
IR, ARE, WO I 7 AT —FZ 28 E Uiz LT, T8YW D Paenibacillus J&IZE
DOLIGBIEE ST 2T 5 Z L2k o T, (EFE 2 2 7o B EY) O it A0 2R O K B ER 2 Kty
(ZRHIT 5 2 T E T, LEORRN G FBEEEW X, REMAED OFEO T, HE-HEmIKD
BRI RO 6T A RN EL E X TWD Z EBRB®ENT,

A compost fermented by thermophiles including Bacillaceae could modify the microbial structure of soil and
improve crop growth and biodefense (Appl. Microbiol. Biotechnol. 2013, etc.). Here the effects on various leaf
vegetables, fruit vegetables, and root vegetables in a laboratory and field model are comprehensively analyzed
based on omics analysis for soil and crops. Association analyses and stable isotope tests confirmed nitrogen
fixation and N>O reduction. As a result of focusing on nitrogen fixation, the genus Paenibacillus spp., candidates
for thermostable nitrogen-fixing bacteria, were isolated. Genome analyses revealed that the isolated strains had
nif-related genes and crop growth-related genes (indole acetic acid production, siderophore, phosphate
solubilization). Furthermore, structural equation modeling using the omics data statistically estimated the causal
relationship of the compost effects. Thus, these observations highlight that effective bacterial candidates in the
compost modulate rhizosphere microorganisms and influence the quality of the crop via various metabolic
alterations as well as the nitrogen metabolism system of soil-plants .
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